P311 accelerates nerve regeneration of the axotomized facial nerve.
In axotomized adult neurons, a process of axonal regrowth and re-establishment of the neuronal function has to be activated. Developmentally regulated factors may be reactivated during neuronal regeneration. Here we identify a gene, previously designated P311, that is up-regulated in the axotomized facial motoneurons. Ectopically expressed P311 localizes in the cytoplasm and the nucleus. Over-expression of P311 induces p21(WAF1/Cip1) expression, leading PC12 cells to differentiate and to have neuron-like morphologies. Adenovirus-mediated P311 gene transfer promotes neurite outgrowth of postnatal dorsal root ganglion neurons and embryonic hippocampal neurons in vitro. This effect is abolished by the activation of Rho kinase. P311 also facilitates nerve regeneration following facial nerve injury in vivo. Our data provide evidence that genes involved in the differentiation process contribute to the regeneration of injured mature neurons, and may provide a practical molecular target.